
© Confederation of Indian Industry

Energy savings opportunities in 
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About Confederation of Indian Industry (CII)

❖Non-government, not-for-profit, industry led & 
industry managed apex industry association
• Founded in 1895 (celebrating 125 yrs in 2020)
• Direct membership : 9100 organizations
• Indirect membership : 300,000 companies

❖Wide network
• 62 offices in India, including 10 centers of Excellence 
• 8 overseas offices
• Institutional partnerships with 394 counterpart 

organizations in 133 countries

❖Serves as reference point for Indian industry and 
international business community 

CII-Godrej Green Business Centre, 

Hyderabad, India
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CII - Centres of Excellence

❖CII – Proactive role to go 
beyond policy advocacy
• Building competitiveness in the 

Indian industry

❖Presently 10 Centers of 
Excellence
• Niche areas of services

• Adding significant value to the 
industry 

❖Each COE has a unique 
area/sector of focus
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1. CII Institute of Logistics, Chennai

2. CII Institute of Quality, Bangalore

3. CII- ITC Centre of Excellence for 
Sustainable Development, New Delhi

4. CII – Avanta Centre for Competitiveness 
for SMEs, Chandigarh

5. CII Naoroji Godrej Centre of Excellence, 
Mumbai

6. CII Suresh Neotia Centre of Excellence for 
Leadership, Kolkata 

7. CII – Triveni Water Institute, Gurugram

8. CII – Godrej Green Business Centre, 
Hyderabad

9. CII – FACE, New Delhi

10. CII Centre of Excellence for Innovation, 
Entrepreneurship and Start-ups, 
Hyderabad
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CII – Sohrabji Godrej Green Business 
Centre, Hyderabad

Unique activity  
of CII supported 

by the 
Government of 

Andhra Pradesh, 
USAID and 

Pirojsha Godrej 
Foundation

“Centre of 
Excellence” 

Energy, 
Environment, 

Green Buildings, 
Renewable 

energy & Climate 
change activities 

in India

First Platinum Rated Green Building in India
Net Zero Energy Building
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2000+ 
Energy Efficiency Studies

30+ 
Years of Experience

36+
Energy Audit Professionals

3,50,000+
Energy Audit Hours Spent At Site 

Rs. 3.0 Billion+
Annual recurring Savings achieved

100+ 
Energy Efficiency 
Manuals/Publications

250+
Innovative Technologies/ Supplier 
facilitation

1,00,000+ 
Professionals trained

CII - Energy Efficiency Services

For more details logon to : www.energy.greenbusinesscentre.com
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Energy saving opportunities
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Avoid valve throttling in pumps – case 1

Mixing 
chest

Refined 
chest

Mixing chest pump

Power – 12.7 kW

50% Open

Energy saving opportunities:

Option 1: Install new high efficiency correct size pump

Option 2: Install VFD
Saving potential – 3 kW
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Avoid valve throttling in pumps – case 2

Storage 
tower

Receiving 
chest

Storage tower pump

Power – 13.67 kW

VFD installed

CV 22-25% open

4.6% consistency

3200~3350 LPM

Clear water tower

1100 rpm
• VFD installed  - pump speed kept at 1100 rpm

• Partial saving in power
• Control valve also installed and operating at 

22-25% opening

Energy saving opportunities
• Interlock chest level with pump speed
• Saving potential – 4 kW
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Reduce pressure drop across flue gas 
path in boiler

Boiler - 3
@ 32 TPH 

Load

ECO APH

ID Fan

O2: 5.9 %
O2: 3.6 %

- 38 mm WC

ESP

- 185 mm WC
- 122 mm WC

- 196 mm WC

- 5 mm 
WC

DP 
across 
APH

Recommen
ded DP 

across APH

DP across 
ESP

Recommen
ded DP 

across ESP
Fan Head

% Excess 
pressure 

drop

Fan 
power

mmWC mmWC mmWc mmWc mmWC % kW

84 40 63 30 191 36 72
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Reduce pressure drop across flue gas 
circuit in boiler

❖Recommendations:

• Clean and check the condition of the tubes in APH
• At least 20 mm pressure drop can be reduced

• Conduct CFD study across ESP 

• Saving potential – 25 kW
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Reduce pressure drop across damper in ID fan

Operating details

*Flow : 1,13,815 m3/hr

Fan head : 199 mm Wc

Power : 62 kW 

1 mmwc

-147 mmwc

Damper opening – 45%

ID fan- 62 kW

-198 mmwc 

• Fan operating with damper control
• 45% damper open
• Pressure drop across damper – 51 

mmWc (25% of fan head)

• Damper control inefficient way to 
control flow
• Part of energy goes in overcoming 

the pressure drop across damper

• Good saving potential exists by 
avoiding pressure drop across 
damper
• By installing VFD
• Saving 14 kW
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Avoid recirculation in CEP pump

Condenser

CEP -3

Design Parameters

Q: 17 m3/hr

H: 7.5 kg/cm2

Ejector

Deaerator

1.2 kg/cm2

5.5 kg/cm2
100 %

0.35 kg/cm2

8.2 m3/hr

20.2 m3/hr

Operating 
Parameters

Q: 20.20 m3/hr

H: 5.15 kg/cm2

Power = 10.5 kW

12 m3/hr

40 % condensate is continuously recirculated

❖ Recommendation:

• Install VFD for CEP pump

• Close recirculation valve

• Interlock the pump speed 
with deaerator level

❖ Savings:

• Reduction in CEP power 
consumption

• 4.2 KW
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Optimize cooling tower fan operation

OnOn

Normal Condition

OffOn

Winter Condition 
(conventional control 

On/Off) 

• Operation

• ON & OFF : based on favorable 
climatic condition

• Operating condition

• Normal : 4 cells - 4 running

• Winter  : 2 running, 2 switched off

• Energy saving is partial

• Heat transfer area is not utilized

❖ Observations:
• Cooling tower parameters
• Ambient DBT Temp - 30°C

• RH - 71%

• Ambient WBT Temp - 25.7°C

• Cooling water return temp- 39.1°C

• Cooling tower cold well temp- 32.8°C

• Range - 6.3°C

• Approach - 7.1°C

• Effectiveness - 47%

• Cooling tower fans power (4 Nos)  -44 KW
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Optimize cooling tower fan operation

• Pressure drop  (Velocity)2

• Reduction in Velocity by 50%

• Reduction in pressure drop –

75%

• In axial flow fans, power 

Pressure drop 

• Power savings – 75%

50% 

Speed

Winter season 
(Latest control – VFD)

50% 

Speed

❖Recommendations
• Latest Trend-Installation of VFD

• Interlock the speed with cooling tower 
temperature difference

• Reduce the fan speed based on the temperatures

• Maintain same speed in all the fans

• Heat transfer area fully utilized

• 2500 hrs/annum of fan operating during favorable 

seasons can be operated at 50 % speed

• Saving potential – 20 kW
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Optimize the operation of vacuum pumps

Existing System

Wire section
Suction Couch Press Bi Nip, Jambo 

UHLE boxes

150-180  mm Hg

1 5432

410 mm Hg 360 mm Hg
180-280  mm Hg

400 mm Hg 500 mm Hg 600 mm Hg

246 kW 237 kW 237 kW



© Confederation of Indian Industry

Optimize the operation of vacuum pumps

 Present status

❖All vacuum pump connected to a common header and throttled at 
the user end as per vacuum requirements

❖Generating high vacuum but throttling at user end to maintain less 
vacuum

❖Vacuum at pump inlet: 
➢Vacuum pump 1 : 400 mmHg

➢Vacuum pump 2 & 3 : 600 mmHg

➢ Vacuum maintained at user end – 150 to 410 mmHg

❖Power consumption of vacuum pump
➢ Increases with vacuum
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Optimize the operation of vacuum pumps

Modified System

Wire section
Suction Couch Press Bi Nip, Jambo 

UHLE boxes

1 5432

500 mm Hg 500 mm Hg

180-280  mm Hg
150 mm Hg

Segregating low and high vacuum requirements
Saving potential – 60 kW
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Maintain optimum seal water temp at 
vacuum pump inlet

Ref : KAKATI KARSHAK INDUSTRIES PVT LTD

Vacuum capacity 
drops

Every 100C rise in 
seal water temp 
decreases vacuum 
capacity by 7%

Leads to increase in 
specific energy 
consumption

Effect of seal water temperature
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Optimize the power consumption of 
compressed air system

CF1 CF2 CF3 CF4 CF5R11

R12

IR1

IR3 CF1 CF2 SC1 SC2
TM5

SC1 SC2

TM7

IR2

Process airInstrument air

Instrument air Header

(5.3 bar) 
Process air Header

(2.8 bar) 

Board Plant (6.5 bar) TM5(6.9 bar) TM7(6.9 bar)

Earlier status

0.13 kW/CFM 0.15 kW/CFM 0.11 kW/CFM

Fully loaded Partially loaded

Trail results:

CF 1 & CF 2 – 32590 kWh/day

CF 2 & CF 4 – 31930 kWh/day

CF 4 & IR 3 – 30320 kWh/day

Operate efficient compressors

Partially loaded 100% loaded 18% loaded 100% loaded 55% loaded

• Interconnect the 

compressor system of TM5 

& TM7

• Install VFD for the 

compressor to save unload 

power
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Replacement of traditional chest Agitators 
with Submersible agitator

• Conventional agitators for stock pulp 
chest 

• old and large impellers, with belt & pulley 
/ gear arrangement

• high power consumption

• High maintenance

• Submersible agitator

• Improved impeller design, compact and 
efficient 

• Mounted inside the chest

• Doesn’t require long stoppages to install

• Uplift mechanism for maintenance & 
repair

Conventional agitator

Motor rating 30 kW

Power 
consumption 

17.3 kW

Submersible agitator

Motor rating 10 kW

Power 
consumption 

5.7 kW

Energy Saving – 65% 
Payback – 6 months
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Waste heat recovery from compressor

• Compressors are one of the energy-intensive utilities

• Approximately 70% of energy input is wasted as heat Recoverable & Rejected Heat Value [%]

A Recoverable  Heat from Oil Cooler 76 – 78 

B Recoverable Heat from After Cooler 13 – 15

C Recoverable Heat from Drive Motor 5

D Rejected Heat inside Canopy 
[Vents]

2

E Rejected Heat radiated through 
Canopy

2

Total 100
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❖ Schematic for waste heat recovery from compressors

Waste heat recovery from Compressors

Waste heat

recovery Boiler feed water  : 2 TPH
Heating from 30 to 70 C

Heat Recovery : 0.075 Mkcal/h

 Micro-PHE attached to Screw 
Air Compressor exhaust
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Micro-turbines

• Captive power plants

• PRDS – a common 
feature

• Meet system 
requirements

• Isenthalpic process 

• Yet Opportunity to 
generate power lost

• Latest trend – installation 
of micro-turbines

PRV/PRDS – Simply 
reduces steam 
pressure without 
doing any useful 
work

Unutilized pressure 
energy

Micro-Turbine 
conserving the 
unutilized pressure 
energy

Converts pressure 
energy to high 
velocity that gives 
impulse to rotate 
turbine

PRV vs Microturbines
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Micro-turbines

• Micro-turbines
• 50 kW to 2 MW

• Very effective 
• Utilizes even the smallest of 

energy generating 
opportunity

• Applicable in variety of 
industries
• Fertilizer, Textile, Cement CPP, 

Paper, etc
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APPLICATION AREAS – PAPER INDUSTRY 
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360 Deg C

30 kg/cm2

Boiler No. 1
PM 4

PRDS

station

190 Deg C

3.5 kg/cm2

De 

superheating 

spray

Optimize the operation of boiler 1 PRDS Station

Parameters PRDS outlet steam

Pressure (kg/cm2) 3.5 kg/cm2

Temp (oC) 190 oC

Saturation Temp(oC) 139 oC

❖ Observations:
 Effective heat transfer - Steam temperature 

close to saturation temp

 Degree of superheat maintained is 50 Deg C

❖ Recommendations
❑ Increase the PRDS spray to reduce the 

superheat in the steam

❑ Reduce the discharge temperature in steps of 
10 Deg C and maintain 160 Deg C

❖ Benefits

➢ Additional steam availability OR

➢ Reduction of 54 kg/hr of coal consumption 
due to reduced steam generation



To Sum up…

• Pulp & Paper sector
• Great opportunity to attain world class 

standards
• Cross sectoral projects – Good Example

• Sharing & Understanding

• Discussions

• Energy & Environment conservation –
continued approach
• Priority for the projects – Time & Target setting

• Proper Work Plan

• CII – Will be glad to extend all possible 
assistance



vaibhav.girdhar@cii.in +91 9177577455

http://energy.greenbusinesscentre.com/

THANK YOU!

For any queries related to energy efficiency log in @

For latest updates on energy efficiency please visit 

http://energy.greenbusinesscentre.com/sup/

@CII_GBC cii--godrej-gbc

Follow us on: 

Contact: 
Vaibhav Girdhar, Senior Counsellor
CII - Godrej Green Business Centre, Hyderabad, India

http://energy.greenbusinesscentre.com/sup/
http://energy.greenbusinesscentre.com/

